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Zm^^X-O"?—*? Vzfu h^/u (i p) <7)y<^ry h 
ISIsfcO I SP (Internet Service Provider) i-^jgci" 5 

- K^»JSi"S I SPSra*t5 / >4< t t-ooiulE 10 

1«B*fc <<>9—*y MM ht<Dmx+& 
S{f£ft£ I P'<fry b**:ti?tim*)ftttZ^&t* 

2 ] ifffsig 9 s #Stt, 

4HB£*ifc I P^4ry ho I PT K^Srtyi/g v¥ 20 

wiU-<>9—*iy MM h^e>PJ*i" I P^5/ 
rojfc^*-;/ ho I P7K^«»t5?at«:i 

twnE^--if«a*^6sa#rs-oo i p^y kstsije 

«»**tfc I P'«<jry ho I PT KU^*r^^*Ltt-eSE 

r Ku^**sttfc 1 p^y hMira-f h 
mu<<>9—*y mm h^bsj#-f 1 p^y 

roa«/<4rj/ ho I P T K^^SrSEfti-S^atSrfflf 

>r is9—*y mm h— ant-rs i p^* k::ov*t 

5>iS«i-<5^lw«5BiffBI S PlcJ;9#J^T<b;ft,3iuJ 

jftta^-^/wu—^or K^^e»(ttEa- »f$g*o 
o/u— x -r v^Io 50 



Tlc-O;* h — yu$n/c^f^oS*:y 7 h £ £ SrtfS 

K.fcffifffteaagfflHi. £<btM^* h-yu-rsrtuij; 
who a — ly^mw^^-r^mnt-r^yy h 

T#E»S;h,fcE<W«E#. 
[0001] 

= v t° a. — ^ Ffl o ii if £ ^r? 5 v ^ — * ii { § -> * r- A 
l-fij^-r^o *5N-, iSS<7)Web7^t^3y7 1 y^ 
^fr^n- K«r*fttrr*fc»0> I P^y hfeSISWt- 

[0 0 0 2] 

^oiim^tT^fcifeO^^^ix^^^^BB^^ixT^ 

5 0 — 9mm<D0 *> s IP^nhn/^^5 

t^y^-^y hfcS^W:^** h7^y hi: Lt 

[0 0 0 3] iiffi >r >^ 7 £ LT«, «IS!Eli»£:#Jfll L 

[0004] ie¥ % wk:, * y > *«isie]*ft 

SrfUJBLTx — *»{fia s «r^fc ADS L (Asymmetric Di 
gital Subscriber Loop) £;*XTV^ 0 rtlli^- 

(^D S L AM (ADSL Access Mul tiplexer) t mtttZ$i 
Wi&^Wi ^ h \Z.^z<D% \Z B A S (Broadband AccessS 
erver) 5 V ^ B S N (Broadband Servi ce Node) t l^f^ 

[0 0 0 5] if«-f hSr^Jffl-r^ySi^tC 
ti^^^-^^ ht-^yo/^^ (jy^, ISPt 
^9) tlSJKJU, I S PO*s> h7 — ^SrSSLTBffS 

flii SP-ttiSfiU flftera— 1 sp^astt-rsr. 

\cm\ 1 spoft^A*»ci«Jniu ir^Bl^KJ: 

[0 0 0 6] *>\Z % I S PCctott- \f*3k$r 

— «wttto-ct-cv^. fijfflsiBf^fiv^ia 

[0007] ir/ur y T^SMt^W^tt. S^o^tc 
mfS#^om^«cJ:o-C I SPt«9j)lAtWift»s 
^Tffi-C*>5. :«)4|©/oh3/i/iLm PPP(P 
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oint-to-point protocol ) &th <5 0 

[0 0 0 8] H91EOADS L-Ctt^jy hl7-^^ 

-tf*:/n/<-Y y (NSP) <OBAS*T-^EIj|ft^«^ 

19, rL— (O-f 1/9?=.— x£ LTfi^-V/UT 
IsUimift<, >f-**yh (Sftffifll) ^®jt»355«W 

UufcttS P P P 4: f5#P]$*<7M y^7x-xt^-t^ 
5/ LT^^^PPP-over-Ethernetir^tftl 

h^^$r^J^LTtT9*^3£^P^^$tLT^ 10 

[0 0 0 9] *<Dm, ««5feSr»K-r5fc«)^«ffliJ*«fe 
£ IT, liffCftbSRea lm« (*>6V>f* 

tf , userl@abc) *d £Xfs<X ? — KSrA^-f" 
5 C BASTIiRea \m^\CX^), ffiJR5fcK 

[0 0 10] ^&<7>>XirA-CJi, a— 1ftt««CO I S 

[0011] '&&<n AfllfiKo-^JSrH 6 d^-fo 

^irtOI SP^^M^TLtV^^o H*. 2 30 
-11-1 3tt^— IfffljLANJ-ffijRSixS^— 

2 - 2 l*3i:T/2 2*iATU, 2-3|j:DSLA 
M, 2-4li/U-f-fy^»itLtOBAS*>5V^ 
BSN, 2-4 2*5j:t;4 3|j:^^ 

2-4 4-4 6 1^-ft^/U-^, 2-51- 
5 2-6 1$Dj;(;6 2liISP, 2- 

[0 0 1 2] ®JtBSP2-4 1 -Ctt, B ASC0rtg|S(HlSScD 

SI«^pppo»S8ia5t7^3yiW^ff5o a 40 

TUtBASi«t DSLAM4rS*i~5ADSL 

PPP/^7h^Stl5o ATUtBASt^ 
:/u hzi/u^ LTHiWi:RFC 1 4 8 3 (D? V yi> 
K"C, ^ <^>±S:PPP- over- Ethernet O^^y y hS:^ 
y-rt^7 7/tM:iSP^ 

[0 0 13] ^-If^SttiteSrffijeu-CiiftSrtTSfc* 
tcte, PPPKJ; OWR-fitf, *r<^Ki, SfJ*£tf>£:fo«9 
S^S:^3£-rSfc^^R e a 1 m£ <h Ifg&EUOfc so 



^7iJ!)y user l@abc) *5<fc 

U^*7- KSrA^i-^o BASTttRea lm^tcj; 

1 1<7)jl— gjgc5fe2-8(cr6]^T2imSr 
E#U BASTOPPP^SU Realm^(C«- 
eti^-ft^w-d' 2-4 4{C^^Sr^L, /<— 
ft/WU-^ 2-4 4{C*5V^T/U— T 1 ^ lstftM8Mfct£ 

[0 0 14] /<»f-y;WU-^ 2-4 4 — K2 

-5 l*5«tt/2-5 2S:S4L,ri SP# 1 (2-6 
1) KSaggStU Se>W^-*yh2-7S:gftU 

6 0 BASHS P t <OW«IP-over-ATM^P^lEUfe-effi 
tt£*vCV>S c rotta-f8*2-12S)5 

[0015] ft^wu- ^iiS<£>/i— * 

£^ft£<ote x iiS<^^— o^trt-e^y hl7 
— K^^fcsv^n i pr Ku^oais^ffStb^v^ 

jjs x ^— ^^yu^— ^liA^lf^-O I PT KU^A^O 
fflx.(fATM^)VC I : Virtual Channel Identif 
ier^) ^ctf9^— ^^/WU-^Sra«i-5fe«>, 
^ -y ;wu- ? n T7K^^ fi« b X h ft V \ 
[0 0 16] ft*5. &<b^Dtf>, BASCIi^-f*, 
Re a 1 m« i^-f t/WU-^tO# 

flltBAS^^BIt-CRAD I U S U* — /<{Z X 9 §8 
[0 0 17] 

i-fliRea 1 m^CO^J^gl^tCj:^, ® 
ttitoi S P Sr^t) 1ft 7LXmm<0@z18l9c-9-<< Y\z.T^^ 

»©I SP^fiJfflRTtB-C 
fc*Kfc*^tofe-r, W:SSoiSPi:gi«: 
fctt-e*ftv\ i-ftt>^>. RI«plc*fcoi sp^«« 

^cco i s p<d*v h 1 ?—? y y-x*mmzf%m-rz>^ 

k^-C#ftv\ 

[0 0 18] ^Jx.«. t**^J4: LT> #5B2 0 0 0-2 
0 118 2^«fc5V>^#P2 000-253058 
*^«Hctt, **b^*i«*«>^^^^^6«iBft^^«r 

fijffl \^X'<>r y h Sr^i" 5 t V ^ b ttW^BR^ttft v^. 

[0019] -rft*^; «o^ta-cii i^^p^is 
^ispicggtsri^f/^^^, ^isp 
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[0 0 2 0] ~(D£ o t£l$mzftt>tltlh<D 

rn^yfyy^yD- K-fr— tr^SrligH'S 

[0 0 2 1 ] 

l^M£^&1-S7c#tf)^IS:] ^P^ft, ^fi^fMm 10 

I S Ptz.tgm-fZtctb(D7*'}>' b&*5£Xf 
nr^^y h^&*5j:^^i7- Ktc*fj£i-5 I s P£ 

[0 0 2 2] ^tu::*^ ttlgWI SP?:S4t5«S 

mmcmmisX i pa?^ b&fcm-rz^kizxv ^ & 
m£<mm<Di p^ y vfc&*^-tz>z.k*w&k 

[0 0 2 3] fc*5. i&xliL*:<fc 5 t-. ^-ft/WU-i? 

VC I: Virtual Channel Identifier^) (Cj;^— ^- * 
^/WU-^iltR-TSfctf), 1£$tCD I S P^{@*tC I P so 

TKi/^&#jDat5fc — f't/wu — &r$xi p 

[0 0 24] I P'<try bcDMVfrVJjmk LTH - 

L, Z(D I P/^y hfc«i-5J6#/^y 
*t>5fivv<^SriB^Lr*iJffli-S*fti:*s#*.6*tS. 

[0025] -*-fcfc>*>* #wa«9»»s*«tt. *iis^- 

«1-5#Sfc, ^WSttfcl P/<4r* ho I P7K^ 

i p/<^^/ v^m^is*—*? b\c^xm& 
(D/txic&m-rz^&k. mm**—*? w>< ha> 

m-tZ^&k. :^§^-yh^IP7K^^ so 



ftfc I P'<4ry h<Dl PT KU^^^^*fit^t5 
<OiS«l*ia^fe*fc#<SfSSixfcattI P'<*y biz 

&ffittmf&k'rz>zk&xzz> 0 

[0 0 2 6] Z<D£ o\z*&WXte. ItWRftftttfc^ 

*a$&fii-<5 i s p^-etL-ettS^sor*. i pas-st* 

h<D7 K^t# I S P«T?**t-P*t«S"C&*L*:T K 

[0 0 2 7] rcoi: «rtE**-rs*a«:, -f^*- 
*y mm* b^&m-tZ) i p^-y mco^-ch -eco 

t/wu-^(D7K^i:^U -O'* — *v b^-4 b 

[0 0 2 8] *«MOgUO«^tt % m^O^-K^^T 
^<D^— b^^Tic^f b—;i-£fLfzm7£<D&* 

[0 0 2 9] 

•<£>«/££[3 l*3J:t/l2l4S:^ffibTtftP^-rs 0 Hlti* 
So H4tt*36MO I PT Ku^aE!ftffiISr*i-|a-C*> 
[0 0 3 0] *%p^I4, @ l tc^-fi: 5 tc, -tix-^tt^ 

©/<-f+M-^l-14, 1-15, 1-16^ 

i s p 2 - 6 l , 2-62 \z&Wt1rZ>tL)b<n7J3 

!Si-i8h :©7*>yH(fifi»i-i8# 
*a-t-ST*!>^h**J:t5^!7-Kic»fls:i-5 I s 
P2-61, 2-62 &Sftt5 / M< t tZO(D^- 
*-*/Wi — ^1-15, ht>f 
MilfcS*— ^2 - 8 i^B©^S:RJlt57 

-17t ^SSP 1-1711 r o»j£S*tfcm 
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t tZ10(7)^<^(C^-if^ 2 - 1 1 

lt^:i:«iit^-f^^Il - 1 T*fc6o 
[0 0 3 1] j&ass 1-1 7li, a-— if 4B* 2-11^ 

Ztitc I P'<fr*y ho I PTK^H«r>3 W{£-e 
KtfcU T Kw***£ttfc I P^4ry h£iJ— /<2- 
8 icaSTBFf^O^* fciSff U if— 2-8 

[0 0 3 2] fc5v^4, ^aa 1-17H ^— ifSS* 
2-11 ^f,atf5-0(0 I P^y HSrfl(rl5«»^ 
/^ftMKl, *K<S*ufc I P^C-jry ho I PT KU 

h&-9—'<2-8\Z$aXffi7£<0'<X\Z&m U iJ— ^2 
-8^^Jft5SKi P^y Ko3KS«pS!jd^*t> 
*<S« £*i,fc3ttl P/<4r* Mc«tt-«j&*'<4r? h 
SrSW^^y h£ LtSfflt, :o§{=/^^ ho I P 

r Ku^^t^o 

[0033] &L3lgBl - 1 7*4, IH4tC^ 20 

~tX 5 -fr— /^2 - 8^iS«i-5^2/ hlCOl^T 
(4, ^(OmtTtT KU^Sr^--if«8*2~ 1 lOT 
*T*£>£ i p - 1 1 3 ISP2- 

6i, 2-6 2 Met t)fpjare>tts^— ft/wi/- ^ i 

- i 5*5j;iM - i 6 or Ku*-efc£ i p - 3 0*5 ± 
(/ip-3 1C^U if—'* 2-8 frb&m bfc'*4r 
y h^ol>Tt4 > -eO£u5tT KU*«: I SP2-6 1, 
2-6 2^b#jaTfeix5^— ^^yWU— ^ 1 - 1 5*5 
<fctf 1 - 1 6 OT K^tfcS i p - 3 0*5j;tf i p - 

3 if*B5fe2- 1 ior KU-*-e£>5 i p - 1 30 

1 5 ^t\^£K> '<>r y h ^ro^/^ Kg K) ft 

[0034] t«B^-7>f >ymmte. 'ffij£<o^— 
woa—x ^ ^^K«fc««-r sKBi -r s y ^ h ^ a, 

S^y7 h^rSr-i' h— /u-rarirKJ: «9^t* 

# £>o 40 

[0 0 3 5] J^T-Cf4, *«n3Ktt«9«r$&(wt¥jRB^K 

[0036] ^mmmmx^^>^/^y<^m^(D—m 
i i-^-r 0 se^Mti^— otoKov^i4R— #-$§- 

SrMUfCo H*, 2- 1 l-l 3ttJ»— ifflSLANlcS 
if«B*. 2-2 l*5«fct/2 2f4ATU, 2 

— 3 f4D S L AM, 1-1(4*^*18^1,^—^^ 

»SB, 1 - 1 2*3£tfl 314^-T 1-14 — 16 

I4'<— ^*/WU— 1-1 7 te&LSSB, 1 - 1 8f4r so 



hti^t 1 }!^ 2-5 1-5 3*4*111/- h\ 2 
-6 l:*oJ:i/6 2f4I S P, 2-7(i-l'^-^7h s 
2 - 8 teg^ifeOiM h (tf— '<) "CfcS. 
[0 0 3 7] 1-11 "Cf4, B A S Ort^lHlSgO 

WJ»^P P PO^ffi^JlS^^ig^^^SrtTp, ^SS5 
1-17TU a.— ifiS5R^?>oii{f"fe ^->3 >&m$k 

k««u -tn^etto i p/^y hor Ku*&suor 

K ^3E«I LT«^:0/<-^^yU/u- * <h OR3T*«S^ 
£fT9 0 ATU t B A S t «liD S L AMirl^ t5 
ADSL0lft^J:9«IKS*t, -a-ifOa^fcT 
*^^P P P^y h^$Ki££*l5 0 ATUirBAS 
irOPp^O^n h^/i-<t UTf4^2p^^RFC 1 4 8 30 
7 V yv^e— K"C\ ^rO±£PPP-over-EthernetO^>5r 

[oo38] &T\zm i <omftmm*mwirz> 0 ^--if 

d5^3fe**g^ LTiff Srf? 5 fc#>lCJ4, P P P (Point 
-to-point protocol) Srfljffl LT, ««c3fe«r*t^i"^fe 
£>ORea I £ a.— if !&S'JOfc#>Or # £ >- h£ *5 

^"TSo *#JOPPPOg^5fc£ LTV^tL^O I SP 
fc5V^4, I S PTO4< BAS*»:S:f|jtt5^Sz)5 

ajfcfcixsas, rr-e*4B as 

[0 0 3 9] ATUirBAS^^^^^P h^yU^LT 
«iftftRFC 1 4 8 3zfV yi/*r— VX\ -eo±^rPP 
P- over- Ethernet O /< >r y h 5 5r 2B^i" ^> 

^ x r^-fe^^OT'n h=iyWCj:oTf4PPP-over-ATM^ 

6o BAs-cf4p'pp»«eK*(c*tbT, r^^vhm 

h*tcj:«9 s *fJCt*5^-^^/Wi — ^SrS^-t-^ 0 * 
SOiS«-e«:/<-?-^ywu-* 1 - 1 4tfSi!«£*L£ 0 
[004 0] *5iw-ef4ziojw±o«»o I S P 

rr-C(4, lo(OISP«ot^^«i^ 

UTf4We b^7^t7|:fflV>^HTTP7 P D h 

So 3-— iffi83fea>e>-f >-^— * y hofcsf-^ h— or 

- l 7tc(E2ISix5o Web7^t^T1j:M > jSftf^] 

Zo **MTI4, -ffliLTI^-fey^gyiCf IU 
tr>3 >-Wi-er^ir^Ofcfe^J^-f S I S PSrS 

[0 0 4 1] fe£ir y >-*CoV>Tf4, ^-ft/WW 
-*1-I5£rii9, *»y-K2-5 l4oJ:t^2-5 
2, ISP2-6 1*5j:Wy^-^^h^gSLtt 
-/<2-8K^-r£ e ^/c, SJjOir j/>a Vt4/<-^ 



9 

t^WP- $ 1 - 1 6 £i§«9 , tpft&S— K2 - 5 1 io«ttK 
2-53, I SP2-6 2fcJ:l>V *s9—*y h £Sf±J 

[0 0 4 2] ZL<DkZs ^—^^ I s pa>^bl^'^=^"-c 
ibft6 i pt Ki/^tt i s p\cx ^iftsfc*. 4Hry 

>-<0 I Pasts' h<^^f7cT i S 

P«C^to-frT«ia«Pl - 1 7JC*5V^T«lft-rSo 

-CfittfrSO l-o^-CfcflLJlgSl - 1 7tcioV>TtT9o ± 
E4&3i:7n— £0 2 lc^-r o 10 
[0 0 4 3] -t-ftfr^ a— - FSB* 2- i l^b^-fey 
is a v5*Srtftai-5 4: (SI) , Wr>3« 
CT«9#tt5te«:&J£L (S2) , -t«>«0»tt5felci6 
Ct/^s/ HO I PT KU^^SElftSrfT^ (S3) , ^ 
<0'<*y b&m&Ztltz I PT K^I^StS I S P 
Sr^tf^^t^5^-^^/WU-^(c^fi-5 (S 
4) 0 

[0 0 4 4] S«9^tt^fe^^^'>3^fo^^ 

l-ll l-tE^H* 5 «t 5 i- LT 
fc^v^te^— f-t/wu- * 1-14 (£*5^-ctfe 

[0 04 5] ±lEO0*J-Ci*~otD I S P Srfljffli-S^* 

I S POt(i$)y^feKt5i5\ fc<5V>{3 

Co^TtBAS^PPP «»l*<0»BE-Ctt JB -T 5 * so 

[0 0 4 6] *«M^*3»tS^i3 h3/^»JH«igSria 
3te»i\ 4-l-4-5f^tT,-ett^-ifflS*, AT 
U, DSL AM, BAS, — K©^D h ^vU;* ^ 

y ^0«5&<0fflj-efc5o 1fffl5fej&>k<75PPP-over-Eth 
ernet<0^°>/ ^/ h^BAStCfe^^^ ^— 1?BBE<0« 
i:tr>a^WJJx, PPPitl P*<*ry bfr*? 
"9&9£*t£o FBBEI*. BAS#*rtfc5VMi!l 

^-hORADIUSt-^OjlW (BAS«£fg<£>— 40 

[0 0 4 7] HTTP/oh3/M:J;5We 
i£ff5cT I SP#lfe5^liI SP#2^P>9) 

^S-f^o 50 
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[0 0 4 8] H4IC, BAS(^ioft5 I P T K^(0^ 
^JSr^-To 5- lfi^— tf«8*^b>r>^— *y M*- 
h^<7V^>y y h, 5 - 2(3^ V^— h^<Y hfrb 

[ 0 0 4 9 ] JhfE<7)#J-ef2. HTTP/uha/^ttffl 

Sl/fctf, «-ty>3 h£(3B#(;i«3g:o 

5, ho 5 hmi>w-< mm ^tchn&mm ttt y > 

[0 0 5 0] 1">i;b*>, a— if$g5fc2- 1 li^©ty 
->3yB#«:«HJt5i (S5) , aHB-T5^«^ 
(S6) , fr/^IIIWyhOI 
PT KU*o3E&$:fT^ (S7) , -ttfV^s/ h&r^A? ' 

^lc#5SSo/<-ft;w^^^ft5 (S8) 0 

[0051] jwe<0«£»*«<D«u -fey >s ^mvft 

w^firSCfti-SjRirJS*^^^ ho 5 fc*< Sit L 
[0 0 5 2] Z<D£ o [C&ftWX'&s H%C<D I SP^rg 

i^jgOWe b7^t^3yfy v y^yyn-Kt-tf 
[0 0 5 3] 

3.-lF^e>o»«K*ftgltfci:#^, SP^ 

ho 

[13 3] *«BO/o h=i/u»««fiRo«Sr*i-|a. 
[13 4] I P7 Ki/^SE*««r*tH, 

[13 5] &&m<D&myv—<Dm<Dm&7j<-t-7v-- 

~ho 

[^^•OlftW] 

1 — 1, 2-4 /W— r^V^^S^ 
1-11, 2-41 ©Jffll^ 

1- 12, 1-13, 2-42, 2-43 ^ 

1 -1 4, 1 - 1 5, 1 - 1 6, 2-4 4, 2-4 5, 

2- 46 s<— AsA»— ? 
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1-17 i&afflj 

1- 18 Txt^hitmvmto 

2- 3 D S LAM 
2-7 << V 
2-8 



2-11, 2-12, 2-13 a.— Ff&M 

2-21. 2-22 ATU 

2-51, 2-52, 2-53 K 

2-61, 2-62 ISP 



II] 



[02] 




[05] 




4-1 4-2 4-3 4-4 4-5 
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[fB4] 



ip-11 




1-1 



2-3 


ip-30 


2-51 


|dsuvm| 


B 






lp-31 

B 









2-61 




2-11— BAS | ip-11 [ 1p-T" 



| tp-30 | 1p-6 | | 

bas— »2-e | tp-3i 1 ip-e I f 



ana* - bas-2-8 i fe-aa i ^ [ — i 

bas— 2-e i fe-si i ip-e I I 



ip-3031^SP«^WSTMv«TKUA 



[1^6] 

2-11 2-4 




(72) &W%- mtt F^-^(#%) 5K030 GA01 GA11 HA08 HC01 HD03 

^m^^paiK^PrziTS 3# 1 ^ 0 JA05 JA11 JL07 JT02 JT06 

*:mmSfStt^%trt KA05 KA13 LA19 LB02 LB13 

LE01 LE14 



